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NOVELTY - The method involves receiving task containers (204-222) representing set of tasks to be 
scheduled. The containers describe one or more resources required for the represented task. The container 
information describes the selection of tasks or resources. A cost for each task is generated based on 
probabilities of selecting resources for each of the tasks. The minimum cost task is scheduled. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the foUowing: 



a. a processor readable medium storing instructions for performing scheduling based on probabilities 

associated with tasks 

b. a system for scheduling several tasks. 

USE - Used for performing scheduling based on probabilities associated with tasks such as orthopedic 

surgery setting. 

ADVANTAGE - The method solves complex task scheduling problem by scheduling the ask having 
minimum cost. 

DESCRIPTION OF DRAWINGS - The drawing shows a hierarchical arrangement of a main task log, 
tasks, resource containers, and named resources. 
202Main task log 

204,206,208,210,212, 214,222Task containers 
216,218,220, 226,228,230Resources 
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ABSTRACT 

PROBLEM TO BE SOLVED: To guarantee exclusive reference and updating to shared resources without 
affecting other tasks even when an exclusive task is abnormally ended by providing a priority for 
exclusively accessing the shared resources or the like. 

SOLUTION: In tlie case that the value of the priority 4 at present of a certain execution body 3 (task) is Px, 
after preserving the Px, tlie value of tlie priority 4 is turned to a smallest value PI, re -dispatching is 
requested to the dispatcher 2 of an OS, (and after temporarily sunendering a CPU execution right,) the 
priority 4 of the task is changed to a large value and an access right (CPU execution right) to the shared 
resources is exclusively allocated by the dispatcher 2. Tlien, the task exclusively accesses the shared 
resources and executes a processing. At the point of time when the processing is ended, the value of the 
priority 4 is restored to the preserved original priority Px. 
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ABSTRACT 

PURPOSE: To improve the action independence of inter-task and to improve the reliability of a computer 
system by previously checking an abnormal access to an unallotted memory or release by means of the 
request from a task and limiting access influence on the other tasks. 

CONSTITUTION: A memory control table 2 storing the allotting state of a memory on a shared memory 
pool and an allotting memory size, and a memory control means 1 which collates the memory control table 
2, controls the allotting state of the memory on the shared memory pool in accordance with the request 
from the task and checks the justification of the reading and writing of data for the memory and the release 
of the memory are provided. Thus, the malfunction of one task in plural tasks, which is to operate 
independently in essential, is prevented from causing the malfunction of the other tasks. 
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Alerting Abstract WO A2 

NOVELTY - The method involves concurrently executing, by a task director, first and second data 
management operations. The first operation has a first set of tasks and the second operation has a second set 
of tasks. The task director controls the execution or the non-execution of each task of the two sets of tasks 
based on a set of predetermined rules. 

DESCRIPTION - In the step of executing, tlie fiist operation is a different operation a compared to the 
second operation. 

INDEPENDENT CLAIMS are included for a data storage system, for a management device and for a 
computer program product. 
USE - For data storage systems. 

ADVANTAGE - Provides for concurrently executing data management operations. Reduces time and 
system resources required for data management operations. 

DESCRIPTION OF DRAWINGS - The figure shows a system for co-ordinating data management 
operations. 
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Alerting Abstract EP A2 

The management method involves hierarchically forming resource management groups including several 
processes. Each group includes a resource management process (20, 50 and 80) managing the resources 
allocated to the group. One process is a descendant of the resource management process and is not included 
in other groups and acts as a resource management block storing information on the resources managed by 

its own group. 

Resource management processes are Unked to each other in accordance with parent-child relationships 
between the groups to form a resource management tree (100). When a new group is generated, resources 
necessary for the new group are distributed from resources owned by a parent resource group of the new 
one in accordance with the management free. 

ADVANTAGE - Ensures execution of each job without being dependent on process operating in other 
resource management group and affecting that process. Hierarchically manages system resources for use 
on job basis in advance. 
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Alerting Abstract US Al 

NOVELTY - A topology aware grid services scheduler (TAGSS) is connected to several grid container 
arrays comprising several persistent containers residing in host computer and micro scheduler. The 
TAGSS divides a client request into several tasks and assigns them to each micro scheduler which is turn 
assign the tasks to objects of containers within corresponding grid object array. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for method for processing client requests 
over computer network of hosts. 

USE - Computer system for processing cUent requests, using scheduler e.g. topology aware grid services 
scheduler (TAGSS) over computer network, in diverse computing environment for handling large amount 
of data. 

ADVANTAGE - By using the TAGSS that divides cUent request into several tasks in real time, multiple 
cUent requests can be processed effectively. 

DESCRIPTION OF DRAWINGS - The figure shows a schematic view illustrating the process of creating 
containers on demand. 
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Alerting Abstract WO Al 

NOVELTY - Each node (200) provides a particular infoimation management function and represents a 
software object allowing a user to perform certain functions and tasks. Container objects (204), resource 
objects (206) and data objects (208) are available to a user. Tlie container objects act to organize the 
objects, the resource objects represent resources to be utilized in provision of healtli care and the data 
objects are software used to collect specific information for use by templates or an information system 
USE - Supplying, scheduling and managing in healthcare environment 

ADVANTAGE - Providing integrated information system utilizing modular component software structure 
DESCRIPTION OF DRAWINGS - The drawing is a block diagram showing generic form of present 
invention 
200 Nodes 

204 Container objects 
206 Resource objects 
208 Data objects 
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Alerting Abstract US A 

The container object has a container appUcation with a container window environment that has container 
resources for interacting with the container object. The containee object has a server application with a 
server window environment with server resources for interacting with the containee object. 
The container window environment is displayed on a display. A user then selects the containee object. In 
response to selecting the containee object, the server resources are integrated with the displayed container 
window environment. When a user then selects a server resource, the server application is invoked to 
process the server resource selection. Conversely, when a user selects a container resource, the container 
application is invoked to process the container resource selection. 
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container oi' process, and neutrally, assigning the space^ characteristics by which that container will 
interact with another container or process* (4) a domain of influence register, determining ihe set, class 
and range of containers upon which that container will act...l 12000 assigning the space, characierisiics by 
which that content will be acted upon by another container or process, and 1 13000 assigning the space 
characteristics by which that container will interact with another container or process, a domain of 
influence register 1 19000, determining the set, class and range of containers upon which that container 
wiU... 
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Specification: ...processing system, that has greater flexibiUty in the exchange of messages between tasks 
within a shared memory environment and between distributed data processors that do not share a 
common memory. 

A preferred embodiment of the present invention provides a method and subsystem for interprocess 
communication in a microkernel architecture data processing system. The data processing system can be a 
shared memory multiprocessing system or a uniprocessor system. A microkernel operating system is 
loaded into the memory. ..engine module that manages capabilities or rights to map regions of the memory. 
A first task container is formed by tlie microkernel in the memory, having a set of attributes defining a... 
...a memory object, the first set of port rights confening a capability on the first task container to access 

the memory object. A second task container is formed in the memory having selectively enable a 

transfer of the pointer and the first port rights from the first task container to the second task container to 
confer onto the second task container tlie capability to access the memory object. In this manner, the 
capability engine manages the the Microkernel System, in a fast and efficient manner. 

The present invention applies to uniprocessors, shared memory multiprocessors, and multiple computers 
in a distributed processor system. 

Preferred embodiments of tlie present invention. ..registration module 500, the asynchronous reply module 
600, the transmission control separation module 700, the shared memory support module 800, and the fast 
path module 900. All of these modules provide services contributing to the interprocess communications 
operations of the IPC 122. 

The microkernel 120 forms two task containers 210 and 210', two threads 248 and 248' that belong to the 

respective tasks, and 210 is created with a pointer 240 that maps the data object 242 into the task 

container 210. The port rights of the task container 210 enable it to use the pointer 240 to refer to the 

address space occupied enable a transfer of the pointer 240 and the first port rights from the first task 

container 210 to the second task container 210' to confer onto the second task container 210' the 

capability to access the memory object 242. In this manner, the capability engine the Microkernel 

System 1 15, in a fast and efficient manner. 

The invention applies to uniprocessors, shared memory multiprocessors, and multiple computers in a 
distributed processor system. Figure 8 shows a fiinctional block... 

Claims: ...first task container (210) to said second task containef <210') to confer onto said second task 
container said c^^ility to access said mcnmi \ object (242i>? 

receiving an asynchronous message from said firet task container (210) including said pointer (240) and 
said fust port rights, and handling saidasynchronous messajge in an asynchronous mode; 

alternately receiving a synchronous message from said first task container (210) including said pointer 
(240) and said first port rights, and handling synchronous message in a synchronous mode; and 

transferring said pdntef (242) from s^d first task container (210) to said second task container (210'). 

2. A Hiefliod as claimed in claim 1, who-ein said data processing system comprises a shared memory 
multiprocessor system including a first and a second processor; and wherein 

said first task container has a thread that mns on said first processor; and 

said second task Loiilainci' lias a lliicad that runs on said second pTQCessOf and the enabling step enables 

said from said first task container to said second task contained' to confer onto siiid second task 

container said capatality to access said meaicsy object; 

said capability engine (300) receiving an asynchronous ,„t»enKwcy of said first processor, said first 
microkernel including a capability engine module; 



a first task container in said memory having a set of attributes defining a first comrmmicatioti port and a... 
...a memory object, said first set of port rights conferring a capability on said first task container to access 
said memory object, said first task contaiaer having a thread that runs on said first processor; 

an I/O processor sharing said memory with said first processor, and coupled by said communications link 
with said second processor; 

a second task container in said memory having a set of attributes defining a second communication port 
and a second set of port rights, said second task container having a thread that runs on said I/O 
communications processor; capabiUty engine registering said first set of port rights for said first task 
container and said second set of port rights for said second task container; said capability engine 
comparing said first set of port rights and said second set of... 
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Specification: ...registration module 500, the asynchronous reply module 600, the transmission control 
separation module 700, the shared memory support module 800, and the fast path module 900. All of 
these modules provide services contributing to the interprocess communications operations of the IPC 122. 

The microkernel 120 forms two task containers 210 and 210', two threads 248 and 248' that belong to the 

respective tasks, and 210 is created witli a pointer 240 that maps the data object 242 into the task 

container 210. The port rights of the task container 210 enable it to use the pointer 240 to refer to the 

address space occupied enable a tiansfer of the pointer 240 and the first port rights from the first task 

container 210 to the second task container 210' to confer onto the second task container 210' the 

capability to access the memory object 242. In this manner, the capability engine the Microkernel 

System 1 15, in a fast and efficient manner. 

The invention applies to uniprocessors, shared memory multiprocessors, and multiple computers in a 
distributed processor system. Figure 8 shows a fiinctional block... 



19/3K/1 (Item 1 from file: 348) Links 

Fulltext available through: Order File History- 
EUROPEAN PATENTS 

(c) 2008 European Patent Office. All rights reserved. 
01402509 

An information processing apparatus 
Informationsverarbeitungsvorrichtung 
Dispositif de traitement d'information 

Patent Assignee: 

p. Hitachi, Ltd.; (204145) 

6 Kanda Surugadai 4-chome; Chiyoda-ku, Tokyo 101-8010; (JP) 
(Applicant designated States: all) 

q. Xanavi Informatics Corporation; (1813723) 

6-35, Hironodai 2-chome; Zama-shi, Kanagawa 228-0012; (JP) 

(Applicant designated States: all) 
Inventor: 

r. Endo, Yoshinori, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome; Chiyoda-ku, Tokyo 100-8220; (JP) 

s. Okude, Mariko, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome; Chiyoda-ku, Tokyo 100-8220; (JP) 

t. Hiroshige, Hideo, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome; Chiyoda-ku, Tokyo 100-8220; (JP) 

U. Nakamura, Kozo, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome: Chiyoda-ku, Tokyo 100-8220: (JP) 

V. Kawamala, Yukihiro, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome; Chiyoda-ku, Tokyo 100-8220; (JP) 

W. Yamaashi, Kimiya, Hitachi Ltd. Intell Prop. Group 

New Marunouchi Bldg., 5-1, Marunouchi 1-chome; Chiyoda-ku, Tokyo 100-8220; (JP) 
Legal Representative: 



X. Beetz & Partner PatentanwaUe (100712) 
Steinsdorfstrasse 10; 80538 Munchen; (DE) 





Country 


Number 


Kind 


Date 




Patent 


EP 


1187018 


A2 


20020313 


(Basic) 




EP 


1187018 


A3 


20050126 




Application 


EP 


2001104524 




20010302 




Priorities 


JP 


200057810 




20000302 





Designated States: 

DE; FR; GB; 



Extended Designated States: 
AL; LT; LV; MK; RO; SI; 

International Patent Class (V7): G06F-009/46; GOlS-005/14; G06F-009/46... Abstract Word Count: 
126 

NOTE: 3 

NOTE: Figure number on first page: 3 



I Type I Pub. Date | Kind | Text ~| 



Publication: English 

Procedural: English 
Application: English 



Axuilublc i'cxl 




Update 


Word 
Count 


CLAIMS A 


(EngUsh) 


200211 


909 


SPEC A 


(English) 


200211 


11090 


Total Word Count (Document A) 1 1999 


Total Word Count (Document B) 0 


Total Word Count (All Documents) 1 1999 



Specification: ...transmitted through the inter-OS message communication when registering the 
information in the inter-OS shared memory or referring thereto (step 1007). The task to be registered here 
may be a single task or a plural tasks. Thereafter, the task competes its shared-object creating operation. 



Explanation has been made in connection with the arrangement wherein the task of... 
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Specification: ...single process may include more than one background task. However, if multiple tasks use 
a common resource, then the operation of one task may interfere with the performance of another task, 
leading the other task to incorrectly suspend its operation. This may lead to unfair measurements, 
instability, and moreover, two... 
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Claims: ...Bl 

1 . A method of managing data in a shared memory, data contained in the memory being shared by 
various competing processes, each process generally being constituted by a plurality of competing tasks; 
said method being characterized in that: 

( not within a transaction, 

- for each variable to be... 
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Specification: ...or a system search object. This restriction follows since a search object is a global 
resource that is shared by all tasks of a team. Pemiitting removal of a team search object with respect to 



one task would adversely affect another task that is dependent upon the search object. For instance, 
suppose two independent tasks ("task 1... 
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Specification: ...operating systems have de\'eloped a mechanism for assembling a group of resources into a 
fixed "container" that processes can bind to in order to access the resources. However, resources within a 

fixed container flexibly changed over time to accommodate changing resource requirements for the 

various system workloads. Furthermore, resources cannot be shared between containers. Summary of the 
Invention 



Accordingly, one embodiment of the present invention provides a... 
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...or sufficient equivalent; and by assigning the OnEnter event or sufficient equivalent of the container 
object to a common process, most approprialcl) endowed to the governing CPO itself, which process 
looks up the corresponding 'coopcratix c icsourcc descriptor" for the interface container,, and which 
process then assigns tlie "cooperative resource descriptor" to the focus of the CPO, therefore processes 
endowed... 
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Detailed Description: 



...Joumaling 

1 0 The Core Model has special hooks to support the concept of a Process-container Journal. This is done 

through supporting the appropriate event structure to provide hooks for any Core Model's 

synchronization model is that al(inverted exclamation mark) documents and their contained objects are un- 
shared. This means that the Core Model assumes, but does not enforce that there is only...data files, and 
non-XML documents. 

Object resources 

Many of the Resources contained within a Process-container represent documents that the Process- 
container Engine considers interpretable or non-opaque. These are mostly XIVIL documents, but inciude 
such files as Javascript and Cascading style sheets that are also 'understood' by the Process-container run- 
time as other than an opaque byte strearri. These interpreted Resources are converted to properties of 

the understood object. 

Meta-data Resources 

Many of the Resources contained within a Process-container are considered 'meta-data'. 

These meta-data Resources are read-orily, shared, and are expected to have matching content and identity 
from one Process-container to another. Meta-data defines the'type' of a Processcontainer. 

Data Resources 

Many of the Resources contained within a Process-container are considered 'data'. 

These data Resources are private to the Process-container, writeable, and are content from one Process- 
container to another. Data is where the Instance' properties of 
a Process-container are stored, 
XCL Docurrients 

Some of the content, in most cases Meta-data Resources, contain...uses three types of storage to capture the 
shared and non-shared state of a Process-container: Serialized Process-container, Serialized Journal, and/or 
Serialized Binders. 

The Serialized Process-container is separately from the Process-container and Journal because they are 

potentially shared resources across multiple Process- container instances. 

The Store supports a set of types of indexing for Process-containers contained within (inverted 
exclamation mark)t. 

Process-containers are automatically accessible by spccilyiiig their identity using the Processconlalner's 
Resource VURL Resource. Process-containers are also accessible by Processcontainer Variable. Tliese 
are instances of XCL Variable placed within the body of the Processcontainer itseif. Other featiues inciude 
Process-container Management; Binder Management; Downloading; Caching; Authentication, and 
Versioning. 

13. DISTRIBUTION 

The Process-container environment has a unique set of distribution challenges and opportunities because 
of the asynchronous nature of Process-containers. 

Process -container Mobility 

Process-containers are first of ali asynchronous self contained portable agents. This 1 0 means that they... 
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resource management entities such as aggregated flows for network bandwidth. The hierarchical 
reservation study can be applied to hierarchical schedulers (Z. Deng and J.W.S. Liu, 1997), lhal support 
heterogenous sclicduling algorithms. We propose and analyze a hierar chical reservation model in the 
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the Resource Ker nel (R. Rajkumar et al., 1998). Detailed schedulability analyses under botli defeiTable- 
server and sporadic-server replenishment schemes, including exact completion time tests under hierarchical 
deadline-monotonic schedulers, are presented. We also derive tlie least upper scheduling bound for 
hierarchical rate-monotonic schedulers. Finally, we describe how to apply multi-reserve PCP (D. de Niz et 
al., 2001), an extension of the Priority Ceiling Protocol for reservation-based systems, to allow tasks to 
share nonpreemptable resources across the hierarchy. ( 15 Refs) 
Subfile: C 

Descriptors: operating systems (computers); real-time systems; resource allocation; scheduling 
Identifiers: hierarchical fixed-priority scheduling; reservation-based operating systems ; system resources; 
temporal isolation; timing misbehavior; reservation model; recursive application; flexible load isolation; 
high-level resource management entities; aggregated flows; network bandwidth; hierarchical schedulers; 
hierarchical reservation model; fixed-priority scheduling; Resource Kernel; schedulability analyses; 
deferrable-server; sporadic-server replenishment schemes; exact completion time tests; hierarchical 
deadline-monotonic schedulers; upper scheduling bound; multi-reserve PCP; Priority Ceiling Protocol; 
nonpreemptable resource sharing; heterogenous scheduling algorithms 
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Journal: IEEE Transactions on Systems, Man and Cybernetics, Part B (Cybernetics) vol.31, no.4 p. 

616-28 

Publisher: IEEE, 

Publication Date: Aug. 2001 Country of Publication: USA 
CODEN: ITSCn ISSN: 1083-4419 
SICI: 10834419(200108)31:4L.616:CDDP;l-9 
Material Identity Number: D488-2001-004 
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Document Number: S1083-4419(01)02503-l 
Language: EngUsh Document Type: Journal Paper (JP) 
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Abstract: This paper describes techniques developed for conflict detection during plan integration. Agents' 
intensions are represented with intended goal structure (IGS) and the E-PERT diagrams. Conflicts are 
classified as goal, plan, and belief conflicts. Before integrating individual plans and detecting plan 
conflicts, agents first detect and eliminate their goal conflicts by exchanging their IGS. Plan integration is 
done through merging individual E-PERT diagrams. Project estimation and review technique (PERT) 
diagrams have been used extensively in the systems analysis area since the 1980s to provide a global 
consistent view of parallel activities within a project. We extended the PERT diagrams for use in the plan 
integration activity wilhin multi-agent systems (MAS). The E-PERT diagram contributes to maintain 
traceable temporal relations among agents' local scheduled actions. Combined witli pattern matching, plan 
conflicts due to resource sharing, or conflicting conditions (i.e., postconditions of one action disabling 
preconditions of another action) can be detected. The conflict detection techniques are implemented in a 
sensible agent testbed to promote deployment and performance analysis. ( 27 Refs) 
Subfile: B C 

Descriptors: belief maintenance; multi-agent systems: pattern matching: performance evaluation: PERT; 
systems analysis 

Identifiers: conflict detection; plan integration; multi-agent systems; intended goal structure; belief 
conflicts; E-PERT diagrams; project estimation and review technique; systems analysis; plan integration 
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conflicting conditions; performance analysis 
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Author Hiraishi, K. 
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Conference Title: Proceedings. Second International Workshop on Software Engineering for Parallel and 

Distributed Systems (Cat. No.97TB100154) p. 39-47 

Publisher: IEEE Comput. Soc , Los Alamitos, CA, USA 

Publication Date: 1997 Country of Publication: USA x+311 pp. 
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Conference Title: Proceedings of PDSE '97: 2nd International Workshop on Software Engineering for 
Parallel and Distributed Systems 

Conference Sponsor: ACM SIGSOFT; IEEE Comput. Soc; IFIP 
Conference Date: 17-18 May 1997 Conference Location: Boston, MA, USA 

Language: EngUsh Document Type: Conference Paper (PA) 
Treatment: Theoretical (T) 

Abstract: Conflict is one of the fiindamental situations that appear in concurrent programs. Conflict occurs 
when more than one processes share common resources. An occurrence of the action of one process 
disables actions of other processes which are in conflict. Controlling conflicts is very important in 
concurrent programming, especially for rule-based programming. We can find all conflicts by generating 
the state space, but largeness of the state space make this difficult. In this paper, we show an efficient 
algorithm to find all maximal conflict sets in concurrent programs. The proposed algorithm is based on 
partial order methods, and generates a reduced state space that preserves all maximal conflict sets. (13 
Refs) 
Subfile: C 
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Abstract: We discuss a resource allocation problem in distributed systems. Consider a distributed system 
consisting of a set of processes and a set of resources of identical type. Each process has access to a 
(sub)set of the resources. Different processes may have access to different sets of the resources. Each 
resource must be accessed in a mutually exclusive manner, and processes are allowed to request more than 
one resource at a time. Since all resources are of identical type, a process requesting k resources does not 
insist on k paiticulai' resources. However, once a resource has been allocated to a process, it cannot be 
allocated to another process until it is released. ITie mutual exclusion and k-mutual exclusion problems can 
be considered as special cases of the resource allocation problem. We first introduce a new class of quorum 
sets named local coteries as an extension of coteries, to take advantages of the fact that, in general, 
resources are not shared by all processes. Then, we propose a resource allocation algorithm, using a local 
coterie, that is both deadlock- and starvation-free. This algorithm allows resources requested by two 
processes to be allocated without any interference . ( 18 Refs) 
Subfile: C 
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Language: English Document Type: Journal Paper (JP) 
Treatment: Practical (P) 

Abstract: Worst-case time complexity is a measure of the maximum time needed to solve a problem over 
all runs. Contention-free time complexity indicates the maximum time needed when a process executes by 
itself, without competition from other processes. Since contention is rare in well-designed systems, it is 
important to design algorithms which perform well in the absence of contention. We study the contention- 
free time complexity of shared memory algorithms using two measures: step complexity, which counts the 
number of accesses to shared registers; and register complexity, which measures the number of different 
registers accessed. Depending on the system architecture, one of the two measures more accurately reflects 
the elapsed time. We pr()\ ide lower and upper bounds for the contention-free step and register complexity 
of solving the mutual exclusion problem as a function of the number of processes and the size of the largest 
register that can be accessed in one atomic step. We also present bounds on the worst-case and contention- 
free step and register complexities of solving the naming problem. These bounds illustrate that the 
proposed complexity measures are useful in differentiating among the computational powers of different 
primitives. ( 16 Refs) 
Subfile: C 
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Journal: IEEE Transactions on Software Engineering vol.22, no.2 p. 132-52 
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Abstract: Any parallel program has abstractions that are shared by the program's multiple processes. 
Such shared abstractions can considerably affect the performance of parallel programs, on both distributed 
and shared memory multiprocessors. As a result, their implementation must be efficient, and such 
efficiency should be achieved without unduly compromising program portabiUty and maintainability. The 
primaiy contribution of the DSA library is its representation of shared abstractions as objects that may be 
internally distributed across different nodes of a parallel machine. Such distributed shared abstractions 
(DSA) are encapsulated so that their implementations arc easily changed while maintaining program 
portability across parallel architectures. The principal rcsulis presented are: a demonstration that the 
fragmentation of object state across different nodes dI a niuliiproccssor machine can significantly improve 
program performance; and that such object fragmentation can be achieved without compromising 
portability by changing object interfaces. These results aie demonstrated using implementations of the DSA 
library on several medium scale multiprocessors, including the BBN Butterfly, Kendall Square Resciuch, 
and SGI shared memory multiprocessors. The DSA library's evaluation uses synthetic workloads and a 
parallel implementation of a branch and bound algorithm for solving the traveling salesperson problem 
(TSP). (46Refs) 
Subfile: C 
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programming; software maintenance; software portability 

Identifiers: distributed shared abstractions; multiprocessors; parallel program; shared memory 
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Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: We study a Petri net model of a system composed of two processes sharing a resource. 
Conflicts may occur over the usage of the shared resource, thus making the system nondeterministic. 
Therefore, in the context of minimax algebra, it cannot be formulated as a linear system in order to 
compute its performance measures. However, if the sequence by which the resource is allocated to the two 
processes is known, we can transform the system into a decision-free net. For this system with an imposed 
constraint on the resource allocation frequencies, we show that the optimal allocation sequence is the most 
regular integer sequence satisfying that constraint. We also discuss the periodic behavior of this system 
under no constraints on the resource allocation frequencies. ( 10 Refs) 
Subfile: C 
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Conference Title: Proceeding of 13th ACM Symposium on Principles of Distributed Computing 
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Conference Date: 14-17 Aug. 1994 Conference Location: Los Angeles, CA, USA 

Language: English Document Type: Conference Paper (PA) 
Treatment: Theoretical (T) 

Abstract: Distributed systems commonly include resources (CPUs, I/O channels, buffer space, data files, 
etc.) which must be managed so that no two conflicting processes with overlapping resource requirements 
access the resources at the same time, while avoiding starved or deadlocked processes. The scheduling of 
processes with various resource requirements in this type of system is generally known as resource 
allocation. The dynamic resource allocation problem models resource allocation in a dynamic system 
where processes with various resource requirements can be dynamically created and terminated, and 
therefore, processes have no a priori knowledge about their conflicting processes. An asynchronous 
dislribulcd message passing system is assumed. Wc present a dynamic resource allocation algorithm with 
Ihc opiimal failure locality. The worst case response lime of this algorithm is 0(n), where n is the total 
number of processes in the system, assuming the message delay and the time duration that a process is in 
the critical region are some constants. This is the first work that explicitly considers the failure locality in a 
dynamic system. In our algoritlim, the priorities of processes in accessing resources are determined 
dynamically using time stamps. A process holds resources only when they are certain to acquire all its 
required resources. This way, low priority processes can make progress despite possible failure of high 
priority processes. ( 2 Refs) 
Subfile: C 
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Language: English Document Type: Journal Paper (JP) 
Treatment: Practical (P); Theoretical (T) 

Abstract: Multiple-resource-per-operation processes with competition for access to a shared resource 
system are considered. An overview of deadlock handling methods for pipeline-like processes is presented. 

( 8 Refs) 
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Language: English Document Type: Journal Paper (JP) 
Treatment: Theoretical (T) 

Abstract: This paper presents quadratic programming models of memory conflict in multiprocessor 
systems where main memory consists of a set of memory modules common to all processors. Two jobs 
(programs) are said to be in conflict, or subject to memory conflict, whenever at a given time portions of 
them must be executed in the same memory module by different processors. One is interested in 
minimizing the total conflict by the proper assignment of jobs to main memory. Two allocation models are 
considered: one in which the jobs-to-memory assignment is to be made independent of any particular 
processors-to-jobs schedule, that is, expected memory conflict is to be minimized over the space of all 
schedules; and the second in which a definite processor schedule is assumed to be available. For both 
models, algorithms are formulated for the assignment of jobs to memory. (11 Refs) 
Subfile: C 
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The purpose of this one-year contract was to attempt to model the sources of task interference other than 
competition for processing resources. First, a general theory of attention was developed. The theory posits 
parallel computations by entities called modules, with litfle competition for common resources. Attention 
is assumed to control only the communication among modules. It is shown that the attentional mechanism 
is a vehicle for achieving selectivity, but is less fit for coping with multiple goals. Second, task 
interference of a type that is called crosstalk was computer-simulated on a parallel distributed processing 
network. Several interesting results emerge out of the simulation. Third, the role of conflict between 
outcomes of processes in producing task interference was studied experimentally. Subjects searched for 
different sorts of targets, each assigned to a different attentional channel. Confusability between channels 
and congruence of responses to them were found to be potent determinants of task interference. The author 
suggest that potential sources of outcome conflict may contribute to dual-task interference and argue that a 
great deal of the r esidual interference might result from other sorts of outcome conflict. 
Descriplors: *lnlcrrcrcncc: *Attcnti()n; PcrfonTiance( Human); Compulcri/cd simulation; Activation; 
Computations; Conl'licl; Crosstalk; Distributed data processing; Models; Networks; Parallel processing; 
Processing; Residuals; Resources; Roles(Behavior); Simulation; Sources; Theory; Targets 
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This study examines the effects of two different strategies of second order manual control performance on 
dual-task interference using the multiple resources framework. A 'response-strategy' involves discrete 
time-optimal double impulse control based on momentary error. A perceptual strategy involves continuous 
control based upon momentary error velocity. Subjects can obtain equal levels of single task performance 
on both tasks. Each strategy is then time-shared with a Sternberg Memory Search task, which uses either 
spalial or visual material and is displayed cither auditorily or visually. Two different biases of resource 
allocation between the two tasks are also included. An additional manipulation was task emphasis. In 
different conditions subjects are requested to emphasize tracking on the Sternberg task. Tlie results 
indicated that performance using the response strategy showed a greater effect of changes in the Stemberg 
task code and modality than did performance using the perceptual strategy. Benefits in dual-task 
performance were realized with the auditory display when in double impulse, but not the continuous 
strategy, was employed. 
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A two-dimensional pursuit tracking task was paired with three variants of a letter typing task to test 
predictions about the effects of task difficulty and task emphasis derived from a model of multiple 
resources, which states that tasks can overlap to various degrees in their demand for resources. Under dual- 
task conditions, when difficulty and priorities of tasks are jointly manipulated, difficulty parameters that tap 
processing resources shared by both tasks interact with priorities, while parameters that are relevant to one 
task only have additive effects on performance. In tlie present experiment a fixed difficulty tracking task 
was paired with a letter typing task on which difficulty was manipulated by varying cognitive or motor 
factors. In addition, task priorties were manipulated and the instantaneous difference between actual and 
desired performance was continuously displayed to the subjects. Task priority in dual-task conditions had 
large effect on the performance of the two tasks suggesting the existence of competition for resources. 
Both types of difficulty manipulations had large effects on performance. However, only motor difficulty 
interacted with priorites. The results are inteipreted to indicate that joint performance of typing and 
tracking mainly complete for motor-related resources, while the size of the stimulus set tap a separate 
resource which is primarily relevant to the letter typing task. (Autlior) 
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Abstract: The secondary task technique was used to test two alternative explanations of dual task 
decrement: outcome conflict and resource allocation. Subjects time-shared a continuous tracking task and 
a discrete Sternberg memory task. The memory probes were presented under three temporal predictability 
conditions. Dual task performance decrements in both the tracking and memory tasks suggested that the 
two tasks competed for some common resources, processes, or mechanisms. Although performance 
decrements were consistent with both the outcome conflict and resource allocation explanations, the two 
explanations propose diflcrcnl mcclianisnis b\ w liich Ihc primary task could be protected from interference 
from the concurrent secondary lask. I hc primary lask performance could be protected by resource 
allocation or by strategic sequencing of the processing of the two tasks in order to avoid outcome conflict. 
In addition to examining the global trial means, moment-by-momenl tracking enor time-locked to the 
memory probe was also analyzed. There was little indication that the primaiy task was protected by 
resequencing of the processing of the two tasks. This together with the suggestion that predictable memory 
probes led to better protected primary task performance than less predictable memory probes lend support 
for the resource explanation. (Author abstract) 4 Refs. 

Descriptors: *HUMAN ENGINEERING; MANUAL CONTROL; OPERATIONS RESEARCH; 
SUBJECTIVE TESTING 

Identifiers: TRACKING TASK; DUAL TASK DECREMENT; RESOURCE ALLOCATION; 
PERFORMANCE DECREMENT; OUTCOME CONFLICT 

Classification Codes: 
461 (Biotechnology); 912 (Industrial Engineering & Management) 
46 (BIOENGINEERING); 91 (ENGINEERING MANAGEMENT) 



17/5/25 (Item 3 from file: 8) 

DIALOG(R)FUe 8: Ei Compendex(R) 

(c) 2008 Elsevier Eng. Info. Inc. All rights reserved. 

03122663 E.l. Monthly No: E171X009170 

Title: Sequencing tasks in multiprocess systems to avoid deadlocks. 

Author: SHOSHANl, A.; COFFMAN, E. G. 

Corporate Source: System Develop Corp, Santa Monica, Calif 

Source: IEEE Conf Rec 1970 1 1th Annu Symp on Switching & Automata Theory, Santa Monica, CaUf, 

Oct 28-30 1970 p 225-35 
Publication Year: 1970 
Language: ENGLISH 
Journal Announcement: 71X0 

Abstract: The "deadlock" problem may occur in a system in which resources arc shared among users. 
Deadlock is a situation in which two or more jobs cannot be completed because ol con Hiding resource 
requirements. In this paper, it is assumed that advance information about future resource requirements of 
jobs is available. In particular, it is assumed that jobs are represented as a sequence of "job steps" during 
which the resource usage remains constant. An algorithm which uses this information to determine whether 
a request can be granted without causing a deadlock is presented. 
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Abstract: When two tasks are performed simultaneously, performance often deteriorates, with concomitant 
increases in reaction time and error rate. Three potential neurophysiological mechanisms behind this 
deterioration in performance have been considered here: (i) dual-task performance requires additional 
cognitive operations and activation of cortical areas in addition to those active during single-task 
performance; (ii) two tasks interfere if they require activation of the same part of cortex; and (iii) cross- 
modal inhibition causes interference between two tasks involving stimuli from different sensory 
modalities. Positron emission tomography was used to measure regional cerebral blood flow (r(3F) during 
performance of an auditory working memory (WM ) task, a \ isual \VM task, both WM tasks (dual task) and 
a control condition. Compared to the control condition, the auditory and visual WM tasks activated 
sensory-specific areas in the superior temporal gyrus and occipital pole respectively. Both WM tasks also 
activated overlapping parts of cortex in the dorsolateral prefrontal, inferior parietal and cingulate cortex. 
There was no separate cortical area which was activated only in the dual task, and thus no area which could 
be associated with any dual task specific cogniti\ c process such as task-coordination or divided attention. 
Decrease in rCBF in one WM task did not o\ crlap w ilh the areas of rCBF increase in the other WM task. 
However, an inhibitory mechanism could not be ruled out, since the rCBF increase in sensory specific areas 
was smaller in the dual-task condition than in the single-task conditions. The cortical activity underlying 
WM was to a large extent organized in a non-sensory specific, or non-parallel, way, and the results are 
consistent with the hypothesis that concurrent tasks interfere with each other if they demand activation of 
the same part of cortex. 
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Abstract: Our scheduling algorithm is based on a general model with timing and resource constraints 
which permits OR requests. In order to keep run-time costs low, we propose an algorithm that does not 
search the whole search space. This paper defines two measures, survivability and impact, for scheduling 
tasks conflicted for some resources. The survivabiUty is a metric to show how urgent a task is, and how 
constrained it is by its resources. The impact of a resource for a task measures how much other tasks are 
influenced by the allocation of the resource to the task. Our scheduUng algorithm uses the survivability to 
schedule tasks on multiple processors. After a task is picked out to be run in a time slice using the 
survivability, the least impact resources are allocated from several alternative resources. 
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Abstract: Interference between tasks in a task-switching situation was inteipreted in terms of theoretical 
models of time-sharing. Controlled processing of two separate tasks in a time-sharing situation was 
hypothesized to require a strategy of management whose ease of execution depends on the complexity of 
the task involved- Switching from one task to the other requires activation of the resources required for 
performance of the new task and inhibition of the resources engaged in the first task. Failures in either of 
these two processes will interfere with the performance of the second task. This hypothesis was tested in 
a situation in which subjects had to switch from one detection task to another. Interruption of one task to 
carry out another task increased both processing time and error rate in the second task. The types of error 
(intrusions, confusions and omissions) were considered to be specific to time-sharing. 
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In most computer systems processes compete with each other by requesting and holding resources 
exclusively. In addition, processes may cooperate by planned interactions involving shared data or by 
message passing. In either case mutual exclusion with respect to certain information or resources is 
necessary. We must ensure that only one process at a time holds a resource or modifies shared 
information. 

The problem of how to implement mutual exclusion has been studied extensively. There are many 
existing solutions which are designed either for 1 of N mutual exclusion or for special classes of the mutual 
exclusion problem. These solutions are all associated with some constraints and behavioral characteristics. 
It is not clear which constraints are inherent in the problems themselves and which are due to the 
synchronization mechanism employed. In this dissertation, we consider the Umitations of mutual exclusion 
problem and synchronization mechanisms in both shared memory and distributed systems. We also 
consider various new methods of implementing the required synchronization for a generalized class of 
mutual exclusion problems. 

A model, called the ME-graph model, is used to describe tlie mutual exclusion problem here. We analyze 
some common behavioral characteristics possessed in the mutual exclusion problem such as usually 
essential requirements, efficiency considerations, and symmetry considerations. We show that some of 
these characteristics are contradictory but some of them are congenial. 

We introduce five new methods with different approaches to solve the mutual exclusion problem. They 
are all built on the ME-graph model and therefore can solve a more general class of mutual exclusion 
problems than previous solutions. They also can be used to solve resource allocation problems. These new 
solutions are all free from deadlock and starvation. 

The first two solutions are based on the same idea. One of tliem is implemented by binaiy semaphores 
and the other uses message passing. The advantage of these two solutions is that they require fewer system 
resources, such as semaphores and messages, than other solutions. They also reduce the length of max- 
waiting chain to $\vert$c$\vert$, where $\vert$c$\vert$ is the number of colors needed for edge coloring of 
the ME-graph. 

The third solution employs a global queue managed by an additional queue manager process. The 
contribution of this solution is that the length of waiting chains is at most 2. This length is optimal and 
much smaller than that of previous solutions. Our next solution replaces the global queue by a number of 
virtual queues. All waiting chains also have length at most 2. These two solutions are implemented with 
messages. 

The last solution also gives minimal-length waiting chains but uses centraUzed synchronization based on 
semaphores. 



